_EE 443 C.)pﬁmal. Power' Flow (OPF) _':
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Consrder the 2—Bus (Load—Slack) Sample power -
system shown in the figure.

" An objective function to.‘be minimized with respect
to the control vanables P; and Q, hasthe form: .
f=FP; +P,-1. Y. The load flow solution (start point
in OPF) with P; = -4 pu and Q; =-1 puis V; =0.9183 pu £ -0. 3874 rad,
and S; =4. 3654 +j1.9838. Considering the state variables. S1and [V\|,s Calculate:
1. The optlmal load flow Jacobian matrix H, as well as the derivatives H,, fx and f,.
2. The Lagrange multipliers A and total derivatives df/du at the starting point.
3. Suggested control variable change-step du toward optimal solutxon (search parameter a.=0.5)

Yio=jl pu

hy=P, = V,3Y, COS (-8; )+ VsV, Y52 COS (&, - 5, -8 S e
1 1 12 1 (-841) 1V2Ti2 (51-0,-612) olu-h-on _
hy=Qq = V;°Y33 SIN(-841) + V3 V2 Y43 SIN (84 - 5, -642) : '
9221 -77.47° 10.20L.101.31° dP, / do, dP, /dV,
Ybus — press— J=
10.20L101.31° 10.20L-78.69° dQ,/ds, dQ, 4V,
8.59 252 859 252
J= - HX R .
-5.69 7.18 ' ' 5.69 -7.18
hy =P, dh, / dP; dh, / dQ, ‘ : {1 0.
&_ HU = HU =
h, =Q, dh, / dP, dh, / dQ, A R B

f =( P] + Pz -1 )2 = ( V1 Vz Y21 COS ( 62 - 61 -621) + sz Yzz COS '922 * P1 -1 )2 and X1=61 . XZ=V|

df / dx, 12.82 df / dP, 1277
fx = = fu = —
df / dx, : , 269 . | - df/dQ, 0
i
-1.6222 0.3545 '
A=(HS)Y'R= | T
01951 df/du =f,-H,'A=
0.1951
-0.1773 P, = 4-0.1733=-4.1773
du =-a df/du= 1 e -
-0.0976 Q; = -1-0.0976=-1.0976 - pu_ . -




